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1
CONSTRUCTION MACHINE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a construction machine
such as a hydraulic excavator equipped with an operation
pattern switching valve.

2. Description of the Related Art

There 1s known a hydraulic excavator equipped with an
operation pattern switching valve for selecting a combination
pattern of both operating valve and control valve from among,
plural such combination patterns in accordance with the
desire ol an operator.

The switching valve 1s installed under a floor near the
operator’s feet sitting on an operator’s seat. An upper frame of
an upper rotating body 1s composed of a base plate and a tloor
plate disposed spacedly over the base plate. A small aperture
called an operation port 1s formed in the floor plate and an
operating lever 1s operated through the small aperture. There-
fore, 1t 1s necessary to install the operating lever 1n a state
permitting easy operation thereof from the operation port.

On an upper surface of the switching valve a switching
position 1s indicated using a cast letter or a sticker. For con-
firming that position 1t 1s desirable that as wide an area as
possible on the upper surface side be easily visible from the
operation port.

However, a large control valve unit 1s installed 1n a valve
accommodating space and occupies most of the same, includ-
ing a unit base, port and accessory pipes, so that the switching
valve 1s compelled to be disposed behind the control valve
unit and 1s 1nstalled at an iner position below a seat frame.

In this case, since the switching valve 1s 1nstalled perpen-
dicularly to the base plate, 1ts upper surface side also lies 1n
the 1nner position.

On the other hand, since it 1s necessary to ensure a support
portion for supporting a rear end portion of a floor mat laid
over the tloor plate, the operation port 1s formed 1n a position
spaced a suitable distance forward from the seat frame.

As a result, since the whole of the switching valve 1s posi-
tioned fairly rearwards of the operation port, the operator 1s
required to sert his or her hand backward through the opera-
tion port 1n a forcibly bowed state while looking at the inner
side and 1s then required to operate an operating lever pro-
jecting slightly from the operation port. Thus, there has been
the problem that not only 1t 1s very difficult to operate the
operating lever, but also the indication of the switching posi-
tion 1s difficult to see and 1t 1s difficult to check the position.

There also has been the problem that water sprinkled over
the switching valve when washing the machine body 1s apt to
stagnate on the upper surface of the switching valve, espe-
cially on a sealing member and a mounted portion thereof,
and hence rusting 1s apt to occur.

The following measures are proposed against such prob-
lems.

(1) D1sposing the switching valve just under the operation port
(ahead of the present position) 1n a state 1n which a part of the
valve overlaps the upper surface of the control valve unait.

(1) Disposing the switching valve 1n a state 1n which 1ts upper
portion projects to the upper surface side of the floor plate, as
disclosed 1n Japanese Patent Laid Open No. 2002-227249.

(111) Installing the switching valve horizontally in the trans-
verse direction at the present position and forming an opera-
tion port in a side face of the upper frame.
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However, in the case of a small-sized hydraulic excavator
whose height 1s limited, it 1s impossible to expand the valve
accommodating space upward and hence the proposal (1) 1s
unadoptable.

According to the proposal (11), not only it 1s necessary to
use an additional part for covering the projecting portion of
the operating pattern switching valve, but also the projecting
portion 1s an obstacle to washing the machine body. Further,
the space near the operator’s feet 1s reduced. Thus, the pro-
posal (11) 1s not advisable.

The proposal (111) 1s not practical because not only it
becomes ditficult for the operator to perform operations but
also 1t 1s necessary to provide a special lid for opening and
closing the operation port.

Since an underfloor space 1s formed also on the right side
between the upper frame base plate and the floor plate, the
control valve unit or the switching valve can be displaced to
the said right-hand underfloor space. Also 1n this case, how-
ever, the switching valve 1s still compelled to be installed 1n an
inner position of the undertloor space. For example, this 1s
because a swing cylinder for swinging a working attachment
right and lett 1s installed 1n front the switching valve. Thus,
such displacement of the switching valve 1s not a solution to
the foregoing problems.

SUMMARY OF THE INVENTION

It 1s an object of the present mvention to provide a con-
struction machine which, under the situation of an operation
pattern switching valve being compelled to be installed 1n an
undertloor space near the right or left foot of an operator,
permits a switching operation of the switching valve and
confirmation of a switching position of the same valve to be
done easily without compulsion, and suppress the water col-
lecting over the switching valve.

The construction machine of the present invention has the
following basic configuration.

The construction machine of the present mvention 1s
equipped with a lower traveling body and an upper rotating
body mounted on the lower traveling body rotatably about a
vertical axis. An upper frame which constitutes the upper
rotating body has a base plate and a tloor plate provided
spacedly above the base plate. The construction machine
further has a plurality of hydraulic actuators, a plurality of
control valves for controlling the actuators each individually,
a plurality of operating valves for operating the control valves
cach individually, an operation pattern switching valve for
switching combination patterns of the operating valves and
the control valves from one to another, and an operator’s seat
installed over the upper frame through a seat frame.

The operation pattern switching valve 1s disposed 1n a
stand-up attitude 1n an undertloor space which 1s formed
between the base plate and the floor plate at a position near
either the right or left foot of an operator sitting on the opera-
tor’s seat. An operating lever for switching operation 1s pro-
vided on an upper surface side of the operation pattern switch-
ing valve. The operating lever 1s configured so as to be
manually operable from an operation port which 1s formed so
as to be open to the floor plate. The upper surface side of the
operation pattern switching valve, which includes the oper-
ating lever, 1s inclined forwardly downward 1n a facing rela-
tion to the operation port.

According to the present invention, 1n the underfloor space
near either the right or left foot of the operator sitting on the
operator’s seat, the operation pattern switching valve 1is
inclined forwardly downward so that 1ts upper surface side
including the operating lever faces the operation port, the
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upper surface of the switching valve, which includes the
operating lever, can be located at a position easy to operate
and easy to be seen despite the mounting position on a lower
surface side of the switching valve being an 1nner position
near the seat frame as in THE RELATED ART.

That 1s, although the operation pattern switching valve 1s
installed at a hidden undertloor position, the switching opera-
tion of the switching valve and confirmation of a switching
position thereof can be done easily 1n a relaxed attitude free of
Stress.

Besides, it 1s not necessary to expand the valve accommo-
dating space upward. Moreover, such an extra part for cover-
ing the projecting portion of the operation pattern switching
valve as 1n the configuration disclosed in Japanese Patent
Laid-Open No. 2002-227249 1s not needed, nor 1s it necessary
to add a special l1id for opening and closing the operation port
to a side face of the upper frame which 1s required 1n case of
installing the switching valve horizontally. Thus, such an
inconvenience as the projecting portion becoming an obstacle
to washing the machine body or the space near the operator’s
teet being reduced does not occur at all.

As a result of inclining the operation pattern switching
valve forwardly downward there accrues an advantage that
water sprinkled over the switching valve when washing the
machine body flows down rapidly by the inclination of the
upper surface of the valve, resulting in the water becoming,
difficult to stay particularly on a sealing member and 1its
mounted portion, whereby 1t 1s possible to prevent the occur-
rence of rust.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a partially sectional side view of an upper frame
of a small-sized hydraulic excavator according to an embodi-
ment of the present invention;

FI1G. 2 1s a partial enlarged view of FIG. 1;

FI1G. 3 1s a partial plan view of FIG. 2;

FIG. 4 1s a partial enlarged sectional view of an operation
pattern switching valve used 1n the embodiment;

FIGS. 5A and 5B are plan views of the operation pattern
switching valve as seen from just above at two switching
positions;

FIG. 6 1s a partial side view of the switching valve;

FIGS. 7A to 7C are partial sectional views showing a state
before fixing an operating lever of the operation pattern
switching valve to a switching position, a fixed state thereof,
and a released state thereof, respectively, with respect to a
structure for performing such a {ixing operation; and

FIG. 8 1s a schematic side view of a small-sized hydraulic
excavator.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A description will be given below about a small-sized
hydraulic excavator called a mini-excavator as an example of
the construction machine according an embodiment of the
present invention.

As shown 1n FIG. 8, the hydraulic excavator includes a
crawler type lower traveling body 1, an upper rotating body 2
mounted on the lower traveling body 1 rotatably about a
vertical axis, and a working attachment 9 attached to a front
portion of the upper rotating body 2, the working attachment
9 comprising boom 3, arm 4, bucket 5 and hydraulic actuators
(boom cylinder, arm cylinder, bucket cylinder) 6, 7, 8 for
actuating them.
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On an upper frame 10 of the upper rotating body 2 are
mounted an operator’s seat 11, various operating devices (not
shown), as well as an engine and associated devices.

The embodiment of the present invention will be described
below with reference to FIGS. 1 to 7.

A basic configuration of this embodiment, 1.e., the follow-
ing points, are the same as in THE RELATED ART.

(1) The upper frame 10 1s made up of a base plate 12, a tloor
plate 13 disposed spacedly above the base plate 12, and a deck
cover 14. As the case may be, the deck cover 14 may be
designated a side cover and a front cover in a divided manner.

(11) The operator’s seat 11 1s mounted through an operator’s
seat frame 17 over an upper surface of a rear portion of the
upper frame 10 and an engine room 18 1s formed under the
operator’s seat 11. An engine (not shown) and various devices
(only a hydraulic o1l tank 19 and a hydraulic pump 20 are
shown) are 1nstalled within the engine room 18.

(111) A valve accommodating space 21 1s formed 1n an under-
tfloor position on the left side of a front portion of the upper
frame 10, namely, on the left or right side between the base
plate 12 and the tloor plate 13, and a control valve unit 22
comprising 1 a umted state a plurality of hydraulic pilot
switching type control valves for controlling hydraulic actua-
tors each individually 1s accommodated within the valve
accommodating space 21. The control valve unit 22 1is
mounted to the upper frame base plate 12 through a unit base
22a, and the control valves are operated by operating valves
(so-called remote-controlled valves) (not shown) disposed
around the operator’s seat 11.

(1v) An operation pattern switching valve 23 for selecting a
combined operating valve—control valve pattern from
among plural such combined patterns 1n accordance with an
operator’s desire 1s installed 1n a stand-up attitude within the
valve accommodating space 21 at a position behind the con-
trol valve unit 22, 1.e., at an underfloor position near the left or
right foot of the operator sitting on the operator’s seat 11. In
FIG. 4, the numeral 29 denotes a sealing member for sealing
between a cover 26 and a shaft 25.

(v) The operation pattern switching valve 23 comprises a
cylindrical body 24, a shait 235 fitted into the body 24 rotatably
about a vertical axis, upper and lower covers 26 (only the
upper cover 1s shown), and an operating lever 27 attached to
an upper end of the shaft 25.

(v1) An operation port 30 1s formed on the left side of a rear
portion of the floor plate 13, and when the operator inserts his
or her hand 1nto the operation port 30 and turns the operating
lever 27 by the hand, there 1s performed a pattern switching
operation of the operation pattern switching valve 23.

In FIG. 1, the numeral 15 denotes an attachment mounting,
portion to which the working attachment 9 1s attached and
numeral 16 denotes a tloor mat laid over the floor plate 13.
The operation port 30 1s covered with the floor mat 16. The
floor mat 1s turned up when an operation 1s to be performed,
whereby the operation port 30 becomes open.

In this embodiment, the operation pattern switching valve
23 1s inclined forwardly downward 1n a state in which 1ts
upper surface side including the operating lever 27 faces the
operation port 30. Its lower surface 1s secured to the upper
frame base plate 12 via a bracket 31.

The mounting position of the lower surface of the operation
pattern switching valve 1s set at an 1nner position behind the
control valve 22 and close to the operator’s seat frame 17 as 1n

THE RELATED ART. At this mounting position the for-
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wardly decliming angle of the operation pattern switching
valve 1s set so that as wide an area of the upper surface side
faces the operation port 30.

The bracket 31 has a switching valve mounting portion 31a
to which the lower surface of the switching valve 1s mounted.
As shown 1n the figure, the switching valve mounting portion
31a 1s formed so as to be inclined forwardly downward to
match the forwardly downward inclination of the operation
pattern switching valve 23.

According to this configuration, although the operation

pattern switching valve 23 1s mounted at an inner position
under the floor as in THE RELATED ART, 1ts upper surface

can be set at a position ahead of that in THE RELATED ART
and easy to operate and see from the operation port 30. More
particularly, 1t 1s possible to obtain a state in which approxi-
mately the whole of the operating lever 27 faces the operation
port 30 and approximately the whole of the switching posi-
tion 1ndicating portion can be seen from approximately just
above the operation port 30.

Therefore, the operator can 1nsert his or her hand from the
operation port as indicated with an arrow 1n FIG. 2. 30 to a
position approximately just under the same port and operate
the operating lever 27 easily 1n such a slightly forwardly
inclined attitude as his or her eyes lying approximately just
above the operation port 30; besides, 1t 1s possible to check the
switching position easily.

Moreover, 1t 1s not necessary to expand the valve accom-
modating space 21 upward and, unlike THE RELATED ART
wherein the operation pattern switching valve 23 1s projected
above the tloor, it 1s not necessary to use an extra part for
covering the projecting portion. Further, 1t 1s not necessary to
add a special lid for opening and closing the operation port to
a side face of the upper frame which 1s required 1n case of
installing the switching valve 23 horizontally. Thus, there
does not occur such an inconvenience as the projecting por-
tion being an obstacle to washing the machine body or the
space near the operator’s feet being reduced.

In addition, the following effects are obtained according to
this embodiment.

(A) The upper portion of the operation pattern switching
valve 23 tilts forwardly downward so as to get into a surplus
space formed above the control valve unit 22, so that there 1s
no fear of interference between the switching valve 23 and the
control valve umt 22 (including pipes and the unit base 22a).

In other words, 1t becomes easier to install the operation
pattern switching valve 23 1n a forwardly downwardly
inclined state and it 1s possible to take a suificient angle of the
inclination as required.

(B) Since the operation pattern switching valve 23 1s inclined
forwardly downward, water sprinkled over the switching
valve 23 when washing the machine body tlows down rapidly
along the inclhination of the upper surface of the switching
valve as indicated with a broken-line arrow 1n FIG. 4 and 1s
difficult to stay particularly on the sealing member 29 and 1ts
mounting portion. Consequently, it 1s possible to prevent the
occurrence of rust.

(C) The switching valve mounting portion 31a of the bracket
31, which 1s for mounting the operation pattern switching
valve 23 to the upper frame base plate 12, 1s mclined for-
wardly downward. Consequently, the spacing between the
switching valve mounting portion 31a (at least the rear side
thereol) and the upper frame base plate 12 can be made larger
than in the prior art.

Accordingly, as shown 1n FIG. 2, a space 32 corresponding
to the aforesaid spacing can be utilized efiectively as a pipe
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6

passage for passing therethrough a hydraulic pipe 33 such as
a pipe for connection between the control valves and the
operating valves.

As the operating lever 27 1s rotated about the center of the
body by an external operation as noted above, the operation
pattern switching valve 23 1s switched from one position to
another among plural positions and 1s fixed (held) immovably
at the switched position. The structure for fixing the operating
lever 27 to each position will be described below with refer-
ence to FIGS. SAto 7.

The operating lever 27 has a disc portion 33 and an
L-shaped handle 34 1s projectingly provided on part of the
outer periphery of the disc portion 33. Further, U-shaped
notches 35 as screw passing holes (the same number as the
switching positions, four in the illustrated example) are
formed 1n the outer periphery edge of the disc portion 33 at
circumierential intervals corresponding to the intervals of the
switching positions while extending through the disc outer
periphery edge portion vertically.

On the other hand, a screw hole 36 for conforming to one of
the notches 35 at each switching position are formed in the
upper side cover 26 and, as shown 1n FIGS. 5A and 5B, a set
screw (thumbscrew) 37 1s threaded into the screw hole 36 at
any of the switching positions through the associated notch
35, whereby the operating lever 27 1s fixed to the selected
switching position.

The operation pattern switching valve 23 1s inclined for-
wardly downward. Therefore, in a screwing or unscrewing
operation for the set screw 37, the set screw 37 1s apt to fall
from the upper surface of the switching valve 23 along the
inclination due to a handling error such as, for example,
separation of the operator’s hand from the set screw 27 at the
beginning ol the screwing operation or at the end of the
unscrewing operation.

In this embodiment, as an anti-fall measure, a holding shaft
portion 38 as a screw-Iree shaft portion 1s extended from a
front end of a shait portion 37a of the set screw 37, as shown
in FIGS. 7A to 7C.

The diameter D2 of the holding shaft portion 38 1s set at a
value smaller (slightly smaller) than the inside diameter D1 of
the screw hole 36.

Consequently, until the shaft portion 37a 1s threadedly
fitted 1n the screw hole 36 when screwing the set screw 37 and
alter disengagement of the shait portion 37a from the screw
hole 36 when unscrewing the set screw 37, the holding shaft
portion 38 1s fitted in the screw hole 36 and holds the set screw
37, as shown 1n FIG. 7C.

Thus, there 1s no fear of falling of the set screw 37 from
above the switching valve 23 due to a handling error.

Further, when screwing the set screw 37 into the screw hole
36, the holding shatit portion 38 functions to guide the shaft
portion 37a 1nto the screw hole 36, as shown 1n FIGS. 7A and
7B. Consequently, the screwing operation from the narrow
operation port 30 becomes easier.

Other Embodiments

(1) As the set screw 37 there may be used a screw other than
the thumbscrew, e.g., a screw having a head portion of a larger
diameter or a screw having been subjected to knurling so as to
be easily turned manually. Moreover, 1t 1s not only limited to
the screw that may be turned manually, but also 1t may be used
a screw operated with tool like a hexagonal screw.

(2) The notches 35 as screw passing holes formed in the
operating lever 27 may be substituted by through holes and
the set screw 37 may be threaded into the screw hole 36
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through any of the through holes. According to this configu-
ration there accrues an advantage that even 1n a disengaged
state of the holding shait portion 38 of the set screw 37 from

the screw hole 36, 1t 1s possible to prevent falling of the screw
37 11 the holding shaft portion stays within the through hole.

(3) Although 1n the above embodiment a description has been
given about the case where both control valve unit 22 and
operation pattern switching valve 23 are disposed side by side
in front and rear positions under the floor near the left foot of
the operator, the present invention 1s applicable also to the
case where one or both of the control valve unit and the
operation pattern switching valve are installed under the floor
near the right foot of the operator.

Even 1n the case where the operation pattern switching
valve 23 1s installed separately from the control valve unit 22,
it 1s possible to obtain the same efiects as above because the
situation that the switching valve 23 1s compelled to be
installed at an 1inner position does not change from the stand-
point of device layout as noted previously.

(4) The present invention 1s suitable for the small-sized
hydraulic excavator described in the above embodiment, but
1s basically applicable widely to other construction machines
having similar configurations and problems.

Although the invention has been described with reference
to the preferred embodiments 1n the attached figures, 1t 1s
noted that equivalents may be employed and substitutions
made herein without departing from the scope of the inven-
tion as recited 1n the claims.

We claim:

1. A construction machine comprising:

a lower traveling body;

an upper rotating body mounted on said lower traveling
body rotatably about a vertical axis and comprising an
upper frame, said upper frame having a base plate and a
floor plate disposed spacedly above said base plate; a
plurality of hydraulic actuators;

a plurality of control valves for controlling said hydraulic
actuators each individually;

a plurality of operating valves for operating said control
valves each individually;
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an operation pattern switching valve for switching combi-
nation patterns of said operating valves and said control
valves from one to another;

an operator’s seat mounted over said upper frame through

a seat frame, said operation pattern switching valve
being installed 1n a stand-up attitude within an under-
tfloor space, said undertloor space being formed between
said base plate and said floor plate at a position near the
right or left foot of an operator sitting on said operator’s
seat; and

an operating lever for a switching operation disposed on an

upper surface side of said operation pattern switching
valve, said operating lever 1s configured so as to be
manually operable from an operation port formed, said
operation port being formed so as to be open to said tloor
plate, said operation pattern switching valve being
inclined forwardly downward so that an upper surface
side thereof including said operating lever faces said
operation port.

2. A construction machine according to claim 1, wherein a
control valve umit comprising said plural control valves is
disposed ahead of said operation pattern switching valve
within said undertloor space.

3. A construction machine according to claim 1, wherein
said operation pattern switching valve 1s mounted to the base
plate of said upper frame through a bracket, said bracket
having a switching valve mounting portion for mounting a
lower surface of said operation pattern switching valve, said
switching valve mounting portion being inclined forwardly
downward.

4. A construction machine according to claim 1, wherein
said operation pattern switching valve 1s configured so as to
be switched from one switching position to another among a
plurality of switching positions by a rotating operation of said
operating lever and has a set screw for fixing said operating
lever to any of said plural switching positions, and a screw-
free holding shaft portion 1s extended from a front end of a
shaft portion of said set screw, said screw-iree holding shaft
portion having a diameter smaller than the 1nside diameter of
a screw hole for threaded insertion therein of said set screw.
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